Objective-To provide evidence-based recommendations for the treatment of patients with ankylosing spondylitis (AS) and nonradiographic axial spondyloarthritis (SpA).
Objective-To provide evidence-based recommendations for the treatment of patients with ankylosing spondylitis (AS) and nonradiographic axial spondyloarthritis (SpA).
Methods-A core group led the development of the recommendations, starting with the treatment questions. A literature review group conducted systematic literature reviews of studies that addressed 57 specific treatment questions, based on searches conducted in OVID Medline , PubMed (1966 PubMed ( -2014 , and the Cochrane Library. We assessed the quality of evidence using the Grading of Recommendations, Assessment, Development and Evaluation (GRADE) method. A separate voting group reviewed the evidence and voted on recommendations for each question using the GRADE framework.
Results-In patients with active AS, the strong recommendations included use of nonsteroidal antiinflammatory drugs (NSAIDs), use of tumor necrosis factor inhibitors (TNFi) when activity persists despite NSAID treatment, not to use systemic glucocorticoids, use of physical therapy, and use of hip arthroplasty for patients with advanced hip arthritis. Among the conditional recommendations was that no particular TNFi was preferred except in patients with concomitant inflammatory bowel disease or recurrent iritis, in whom TNFi monoclonal antibodies should be used. In patients with active nonradiographic axial SpA despite treatment with NSAIDs, we conditionally recommend treatment with TNFi. Other recommendations for patients with nonradiographic axial SpA were based on indirect evidence and were the same as for patients with AS.
Conclusion-These recommendations provide guidance for the management of common clinical questions in AS and nonradiographic axial SpA. Additional research on optimal medication management over time, disease monitoring, and preventive care is needed to help establish best practices in these areas.
Ankylosing spondylitis (AS) is a form of chronic inflammatory arthritis characterized by sacroiliitis, enthesitis, and a marked propensity for sacroiliac joint and spinal fusion (1) . AS is a condition in the spondyloarthritis (SpA) family of diseases, which share several clinical, genetic, and immunologic features (2) . AS is distinguished in this family by universal involvement with sacroiliac joint inflammation or fusion, and more prevalent spinal ankylosis (3); these more advanced sacroiliac changes form the core of the modified New York criteria for the classification of AS (4) . Radiographic features may take years to develop, which limits these classification criteria by potentially excluding patients early in the disease course.
slow-acting antirheumatic drugs (SAARDs) in patients with peripheral arthritis. Over the past 15 years, the availability of tumor necrosis factor inhibitors (TNFi) has greatly altered the approach to the treatment of AS. More recently, additional biologic agents have been developed. With more treatment options, recommendations are needed to help optimize care of these patients. Although there are clinical similarities between AS and nonradiographic axial SpA, we considered these conditions separately because studies typically have included either patients with AS or those with nonradiographic axial SpA.
Several international organizations, including ASAS and the European League Against Rheumatism, have published recommendations for the treatment of AS, and rheumatology professional organizations in many countries have published guidelines on the use of TNFi in AS (8) (9) (10) (11) . The focus of these prior recommendations was on the use of particular medications or interventions, rather than on the treatment of patients in specific clinical circumstances. Although these recommendations were evidence based, the processes used to guide the translation of the evidence into recommendations were often not specified. Our effort differs in that we used the Grading of Recommendations, Assessment, Development and Evaluation (GRADE) method to develop the recommendations (12) (13) (14) . Important aspects of this method include identification of the most important clinical questions for which treatment recommendations are needed, specification of the important outcomes, and use of a tested approach for deriving recommendations from the evidence.
This project was developed by members of the Spondyloarthritis Research and Treatment
Network (SPARTAN), a group of North American rheumatologists with special interest in SpA, in response to a request for proposals from the American College of Rheumatology (ACR) and with support from the Spondylitis Association of America (SAA), a patient advocacy organization. The project began in late 2012 after the ACR and SAA boards approved the proposal, and was modified based on community and stakeholder feedback received during a public comment period in spring 2013.
The primary objective of these recommendations was to provide optimal advice on the treatment of patients with AS and nonradiographic axial SpA, based on the evidence from the literature on benefits and harms associated with specific treatment decisions, the quality of that evidence, and patients' values and preferences. Expert opinion was used in weighing these factors when developing the recommendations. The target populations are adults with AS or nonradiographic axial SpA (regardless of age at onset). The target users of these recommendations are primary care clinicians, rheumatology providers, physiatrists, and physical therapists.
conducting the voting panel meeting, and drafting the manuscript. The literature review group comprised 12 rheumatologists, a physical therapist, and an orthopedic surgeon. They screened articles, abstracted data, and rated the quality of evidence. The voting group was independent of the literature review group and comprised 8 rheumatologists, a patient, a physical therapist, and an orthopedic surgeon. They were responsible for collectively reviewing the evidence and providing final recommendations. The GRADE methods expert provided guidance in methodology, but was not directly involved in the systematic review or grading the evidence. Adhering to ACR policy, at least 51% of each group was required to have no relevant conflicts of interest. The principal investigator and literature review committee leader were also required to have no relevant conflicts of interest.
Developing the PICO questions
Guidelines are most useful when they provide specific actionable advice on choosing between alternative approaches in particular clinical situations (14) . Therefore, the GRADE method advocates specifying 4 elements for each clinical question to be addressed by the recommendations: the Patient (or Population) to whom the recommendation will apply; the Intervention being considered; the Comparison (which may be "no action" or an alternative intervention); and the Outcomes affected by the intervention (PICO) (14) . These PICO elements are arranged into the questions to be addressed in the literature searches. Each PICO question then forms the basis for a recommendation.
The core group initially generated 90 PICO questions in the following 6 topic areas: pharmacologic therapy, rehabilitation, surgery, specific comorbidities, disease monitoring, and preventive care. After public comment, we reduced the scope to 57 PICO questions (37 for AS and 20 for nonradiographic axial SpA) thought to address the central aspects of treatment (see Supplements A and B, available on the Arthritis & Rheumatology web site at http://onlinelibrary.wiley.com/doi/10.1002/art.39298/abstract).
Because therapy goals of most treatments are similar, we developed a common outcomes framework to apply across PICO questions. The framework included 5 major outcomes: mortality, health status, functional status, serious adverse events, and comorbidities (Table  1) . For health status and functional status, we used patient-reported outcomes as the primary outcome measures, because these more directly reflect the impact of the condition on the individual. We considered data on surrogate outcomes (e.g., spinal range of motion) only when data on patient-reported outcomes were not available. For rehabilitation interventions, the outcomes were health status, functional status, and adverse events.
Literature searches
Systematic literature reviews were conducted for the following domains: pharmacologic therapy, physical therapy and rehabilitation, surgery, disease activity assessment, education and preventive care, iritis, and inflammatory bowel disease. The search strategies were developed by 2 experienced medical librarians in consultation with the core group and were reciprocally reviewed (see Supplement C, available on the Arthritis & Rheumatology web site at http://onlinelibrary.wiley.com/doi/10.1002/art.39298/abstract). We searched OVID Medline since 1946, PubMed since its inception in the mid-1960s, and the Cochrane Library. Search filters were applied to retrieve study designs of interest, as well as articles on safety. Searches for medications were limited to those approved by the US Food and Drug Administration for any indication. The initial searches were performed in September 2013 and updated in July 2014.
For each PICO question, one literature reviewer screened titles and abstracts of retrieved articles and, when indicated, the full manuscript to identify relevant articles. A second reviewer independently screened the titles and abstracts excluded in the first review to ensure that all relevant articles were included. We also checked prior systematic reviews. We excluded articles focused on children (ages <18 years), those in languages other than English, narrative reviews, meeting abstracts, and case reports. The literature search results appear in Supplement D, available on the Arthritis & Rheumatology web site at http:// onlinelibrary.wiley.com/doi/10.1002/art.39298/abstract.
Data abstraction and rating the quality of evidence
A major principle of the GRADE method is to base recommendations on the best available evidence identified through a systematic literature review and summarized in quantitative estimates of treatment effects, such as pooled mean differences or relative risks (15, 16) . Studies not reporting results in sufficient detail to calculate these values (e.g., those that did not include standard deviations) were not included in the evidence report. The review group synthesized these data to produce an effect estimate for each outcome, and assessed the quality of the evidence based on the risk of bias, imprecision in the estimates of effect, inconsistency among studies, indirectness (e.g., the study examined a similar but distinct patient group or intervention), and publication bias (16) .
In GRADE, randomized controlled trials are generally assumed to provide higher-quality evidence than observational studies (16) . Therefore, if a PICO question was addressed by one or more trials, we only summarized data from these trials in the Evidence Report (see Supplement E, available on the Arthritis & Rheumatology web site at http:// onlinelibrary.wiley.com/doi/10.1002/art.39298/abstract). If a PICO question was addressed only in observational studies (and not in any clinical trial), we summarized the data from the observational studies in the Evidence Report. GRADE uses 4 categories to rate the quality of evidence: high, moderate, low, and very low (16) . High-quality evidence, which usually comes from controlled trials, indicates that we have high confidence in the effect estimate and future studies are thought unlikely to alter that effect. Very low-quality evidence implies very little certainty about the estimate and that the true effect may be quite different.
Deriving recommendations
According to the GRADE method, in addition to the quality of evidence, the voting group weighed the overall balance of desirable and undesirable consequences, and the variation in how patients might value an intervention's potential benefits and risks relative to the comparison (13, 17) . Although the GRADE method allows for considerations of costs in making recommendations, the ACR does not routinely do so, and we did not explicitly consider costs in these recommendations.
The strength of recommendation refers to the extent to which the panel was confident that the desirable effects of an intervention outweigh the undesirable effects. The GRADE method specifies 4 possible strengths of recommendations, each with particular implications (17) ( Table 2 ). Strong recommendations usually require high-quality evidence and reflect a high degree of confidence that future research will not change the results. Strong recommendations usually involve interventions sufficiently clear in their benefits and risks that almost all informed patients would accept the recommendation. A conditional recommendation is more appropriate when the quality of evidence is low or very low, or the balance between desirable and undesirable consequences of an intervention is close, or if patients vary widely in their preferences. It is important to recognize that strong recommendations in GRADE do not necessarily imply large effects or benefits, nor a priority in which interventions should be used. Another principle of GRADE is that judgments at each step are documented so that the process of recommendation development can be traced and verified (15) .
Voting process
Voting group members were sent the Evidence Report and asked to submit a nonbinding vote on their recommendation for each PICO question 2 weeks before the voting group meeting. At the meeting, held July 19-20, 2014 in Arlington, VA, the Evidence Report was reviewed, questions were discussed and in some cases clarified, and members voted anonymously by electronic ballots on the recommendation for each PICO question. Iterative voting and discussion continued until at least 80% of the members agreed on one of the 4 possible recommendation options.
Definitions and key assumptions
Patients with AS were those meeting the modified New York criteria (4) . For purposes of these recommendations, we defined active disease as disease causing symptoms at an unacceptably bothersome level as reported by the patient, and judged by the examining clinician to be due to SpA. We defined stable disease as that which was asymptomatic or causing symptoms that were bothersome but at an acceptable level as reported by the patient. A status of stable disease required a minimum of 6 months of clinical stability. The specific medications included in each drug category are in listed Supplement F, available on the Arthritis & Rheumatology web site at http://onlinelibrary.wiley.com/doi/10.1002/art.39298/ abstract.
These guidelines are meant to apply to typical patients, rather than exceptional cases. Treatment decisions should always involve education of the patient as to anticipated benefits and potential harms. In instances when a particular medication is not recommended, it does not imply that it is contraindicated.
Endorsements
Prior to publication, these recommendations were reviewed and endorsed by the ACR Committee on Quality of Care, as well as the Boards of Directors of the ACR, SAA, and SPARTAN. 
A1. Pharmacologic treatment
In adults with active AS:
We strongly recommend treatment with NSAIDs over no treatment with NSAIDs (PICO 2; low-quality evidence; vote 100% agreement).
We conditionally recommend continuous treatment with NSAIDs over on-demand treatment with NSAIDs (PICO 1; very low-quality evidence; vote 90% agreement).
We do not recommend any particular NSAID as the preferred choice (PICO 3; moderate-to low-quality evidence; conditional recommendation; vote 100% agreement).
Evidence and rationale:
Evidence for the efficacy of NSAIDs in active AS comes from several placebo-controlled trials (see Supplement E: Evidence Report, available on the Arthritis & Rheumatology web site at http://onlinelibrary.wiley.com/doi/10.1002/art.39298/ abstract). The overall quality of evidence was low based on serious risk of bias and imprecision for several critical outcomes. Despite this, the panel believed most patients benefit from treatment with NSAIDs and that the desirable consequences far outweighed undesirable consequences for the large majority of patients, justifying a strong recommendation. Although some patients have contraindications to treatment, the panel thought there was likely little variation among patients in preferences for treatment with NSAIDs.
Continuous NSAID treatment was compared to on-demand treatment in one controlled trial, which showed no significant differences between groups in any clinical end point, wide confidence intervals, and high risk of bias (see Supplement E: Evidence Report, available on the Arthritis & Rheumatology web site at http://onlinelibrary.wiley.com/doi/10.1002/ art39298/abstract). Hypertension and depression were more common in the continuous treatment group. Despite this, the panel favored daily NSAID treatment for the period of active AS for most patients. The decision to use NSAIDs continuously may vary depending on the severity and intermittency of symptoms, comorbidities, and patient preferences. The dose may also be changed depending on symptom level.
We did not identify any formal comparative effectiveness analyses of different NSAIDs in AS. Evidence of the relative efficacy of NSAIDs was provided by several head-to-head controlled trials that used either indomethacin (n = 12), celecoxib (n = 2), or naproxen (n = 1) as the comparator drug (see Supplement E: Evidence Report, available on the Arthritis & Rheumatology web site at http://onlinelibrary.wiley.com/doi/10.1002/art.39298/abstract).
There was no evidence to suggest that indomethacin had different effects on pain or stiffness compared to other NSAIDs, nor differences in efficacy between celecoxib and either diclofenac or ketoprofen. Many studies had small samples and imprecise estimates of effects, and the overall quality of evidence was rated as moderate to low, depending on the drug. Only one study had a noninferiority design. Based on this evidence, the panel recommended against designating any particular NSAIDs as the preferred treatment option. Choice of NSAID should be based on consideration of the patient's past history of NSAID use, risk factors for adverse effects, and comorbidities.
In adults with active AS despite treatment with NSAIDs, we conditionally recommend against treatment with SAARDs (PICO 7; very low-to moderatequality evidence, depending on the drug; vote 90% agreement).
Evidence on the efficacy of SAARDs was based on controlled trials of sulfasalazine (n = 8), methotrexate (n = 3), leflunomide (n = 1), pamidronate (n = 1), thalidomide (n = 1), and apremilast (n = 1) (see Supplement E: Evidence Report, available on the Arthritis & Rheumatology web site at http://onlinelibrary.wiley.com/doi/10.1002/art.
39298/abstract). The quality of evidence for critical outcomes was moderate to very low. Sulfasalazine had a small beneficial effect on spinal pain but not on other outcomes, and had a higher risk of side effects than placebo. Although treatment with sulfasalazine did not improve peripheral joint counts, small benefit was seen in a composite measure of peripheral arthritis symptoms. The other medications were tested in small numbers of patients. Trials of methotrexate were limited by use of weekly doses of 10 milligrams or less. Treatment with high-dose pamidronate was associated with improved patient-reported outcomes compared to low-dose pamidronate and deserves further study. Based on a very low to moderate level of evidence of small or no clinical effects, the panel recommended against the use of SAARDs in most patients whose AS remained active despite NSAID use; treatment with TNFi would be recommended instead (see PICO 6 below). Treatment with sulfasalazine or pamidronate could be considered for patients with contraindications to TNFi or those who decline treatment with TNFi. Sulfasalazine could be considered for those with prominent peripheral arthritis.
In adults with active AS despite treatment with NSAIDs:
We strongly recommend treatment with TNFi over no treatment with TNFi (PICO 6; moderate-quality evidence; vote 80% agreement).
We do not recommend any particular TNFi as the preferred choice, except for patients with concomitant inflammatory bowel disease or recurrent iritis (PICO 5; moderate-quality evidence; conditional recommendation; vote 100% agreement).
Evidence supporting the use of TNFi in this setting comes from 13 randomized controlled trials, which showed large and consistent improvements in clinical outcomes (see Supplement E: Evidence Report, available on the Arthritis & Rheumatology web site at http://onlinelibrary.wiley.com/doi/10. 1002/art.39298/abstract). The trials were short term, with most limited to 24 weeks. Although the panel believed a strong recommendation was justified based on the overall balance between desirable and undesirable consequences of treatment, the panel emphasized that the decision to begin treatment with a TNFi should be made only after education of the patient on the potential risks and benefits of the medication, and with consideration that some patients may value the relief of symptoms and risk of side effects differently. In adults with active AS despite treatment with NSAIDs and who have contraindications to TNFi, we conditionally recommend treatment with a SAARD over treatment with a non-TNFi biologic agent (PICO 8; very low to low-quality evidence, depending on the drug; vote 100% agreement).
No studies have directly compared treatment responses to nonTNFi biologic agents and SAARDs in patients with active AS who have contraindications to TNFi. Similarly, these treatments have not been compared in patients who are nonresponders to TNFi, which might provide indirect evidence. Therefore, qualitative comparisons of responses to SAARDs (PICO 7) and non-TNFi biologic agents were used to address this question. Data from small single-arm studies comparing patients before and after treatment with abatacept and tocilizumab failed to demonstrate benefit for important patient outcomes, while a study of ustekinumab showed some evidence of effectiveness but had serious risk of bias (see Supplement E: Evidence Report, available on the Arthritis & Rheumatology web site at http://onlinelibrary.wiley.com/doi/10.1002/art.39298/abstract). A trial of rituximab showed little benefit in patients who had not responded to prior treatment with TNFi. The overall level of evidence supporting use of non-TNFi biologic agents was very low. The panel thought there were insufficient data currently to support the use of presently available non-TNFi biologic agents in active AS, and favored treatment with sulfasalazine or pamidronate before the use of these medications, despite the limited benefit of sulfasalazine and limited evidence for pamidronate.
In adults with active AS despite treatment with the first TNFi used:
We conditionally recommend treatment with a different TNFi over adding a SAARD (PICO 9; very low-quality evidence; vote 100% agreement).
We conditionally recommend treatment with a different TNFi over treatment with a non-TNFi biologic agent (PICO 10; very low-quality evidence; vote 90% agreement). In adults with active AS, we strongly recommend against treatment with systemic glucocorticoids (PICO 4; very low-quality evidence; vote 100% agreement).
Evidence and rationale: Treatment with systemic glucocorticoids was examined in 3 case series and 1 short-term (2-week) randomized placebo-controlled trial of high-dose glucocorticoids (see Supplement E: Evidence Report, available on the Arthritis & Rheumatology web site at http://onlinelibrary.wiley.com/doi/10. 1002/art.39298/abstract). In the randomized trial, 5 of 10 outcomes favored prednisolone 50 milligrams daily over placebo. In the case series, there were modest improvements with treatment over 4-6 months, but the studies had a serious risk of bias and imprecise estimates of effect. The overall quality of evidence was therefore rated as very low. The panel concluded that there was little evidence to support long-term treatment with systemic glucocorticoids. However, it was recognized that short-term glucocorticoid treatment with rapid tapering could be considered in a very limited number of circumstances, including a polyarticular flare of peripheral arthritis, flares during pregnancy, or concomitantly with flares of inflammatory bowel disease.
In adults with AS and isolated active sacroiliitis despite treatment with NSAIDs, we conditionally recommend treatment with locally administered parenteral glucocorticoids over no treatment with local glucocorticoids (PICO 13; very lowquality evidence; vote 100% agreement).
Sacroiliac joint glucocorticoid injections were tested in 2 small controlled trials, only one of which was blinded. These results, along with those of 2 observational studies, showed improvement in pain for up to 9 months (see Supplement E:
Evidence Report, available on the Arthritis & Rheumatology web site at http:// onlinelibrary.wiley.com/doi/10.1002/art.39298/abstract). However, the studies had serious risk of bias and some included patients with undifferentiated SpA. The panel recognized that this treatment may be a useful option when weighed against the alternative of escalating systemic treatment.
In adults with AS with stable axial disease and active enthesitis despite treatment with NSAIDs, we conditionally recommend using treatment with locally administered parenteral glucocorticoids over no treatment with local glucocorticoids. Peri-tendon injections of Achilles, patellar, and quadriceps tendons should be avoided. (PICO 14; very low-quality evidence; vote 100% agreement).
In adults with AS with stable axial disease and active peripheral arthritis despite treatment with NSAIDs, we conditionally recommend using treatment with locally administered parenteral glucocorticoids over no treatment with local glucocorticoids (PICO 15; very low-quality evidence; vote 100% agreement).
Evidence and rationale: Our search identified no studies of local glucocorticoid injections for the treatment of enthesitis in patients with AS. The recommendation was based on extrapolation from experiences in other diseases, which showed modest short-term benefit from peri-tendon injections, depending on the site (18) . The panel specifically recommended against local injections around the Achilles, patellar, and quadriceps tendons, given the risk of tendon rupture (19) . Injections at other sites, such as the greater trochanter, pelvic rim, and plantar fascia attachment, could be considered based on symptom severity and patient preferences for local versus systemic treatment with a SAARD or TNFi.
Similarly, no studies reported on the use of intraarticular glucocorticoid injections in the treatment of active peripheral arthritis in AS. The panel recommended this treatment as an option, based on evidence from other rheumatic diseases (20) . This option may be considered for patients who prefer local treatment over systemic treatment, and when only 1 or 2 joints are inflamed.
A2. Rehabilitation
We strongly recommend treatment with physical therapy over no treatment with physical therapy (PICO 16; moderate-quality evidence; vote 100% agreement).
We conditionally recommend active physical therapy interventions (supervised exercise) over passive physical therapy interventions (massage, ultrasound, heat) (PICO 17; very low-quality evidence; vote 82% agreement).
We conditionally recommend land-based physical therapy interventions over aquatic therapy interventions (PICO 18; moderatequality evidence; vote 100% agreement). No studies were identified that compared active with passive interventions. Because one of the goals of physical therapy is to educate patients in self-management in using an independent exercise program, the panel judged that active interventions should be stressed over passive interventions. Passive interventions could supplement, but not substitute for, active physical therapy interventions.
Four controlled trials compared aquatic and land-based interventions in active AS, with no significant short-term differences in changes in disease activity, pain, or stiffness between treatment groups, but some slightly better outcomes with aquatic interventions (see Supplement E: Evidence Report, available on the Arthritis & Rheumatology web site at http://onlinelibrary.wiley. com/doi/10.1002/art.39298/abstract). Given the absence of strong evidence favoring aquatic interventions, the panel judged that aquatic therapy should not take precedence over land-based therapy. While aquatic therapy can be used by those with access to a swimming pool or hydrotherapy tub, land-based therapy was conditionally preferred because access to land-based therapy is often greater.
B. Recommendations for the treatment of patients with stable AS

B1. Pharmacologic treatment
In adults with stable AS, we conditionally recommend on-demand treatment with NSAIDs over continuous treatment with NSAIDs (PICO 1; very low-quality evidence; vote 100% agreement). In adults with stable AS receiving treatment with TNFi and NSAIDs, we conditionally recommend continuing treatment with TNFi alone compared to continuing both treatments (PICO 11; very low-quality evidence; vote 100% agreement).
Evidence and rationale:
In adults with stable AS receiving treatment with TNFi and SAARDs, we conditionally recommend continuing treatment with TNFi alone over continuing both treatments (PICO 12; very low-quality evidence; vote 100% agreement).
The literature search did not identify any studies that addressed the effects of withdrawal of either NSAIDs or SAARDs on the outcomes in patients with stable AS who were also receiving TNFi. We did not consider the option of withdrawing TNFi rather than NSAIDs or SAARDs, based on evidence from an observational study that suggested a high likelihood of relapse after withdrawal of TNFi (22) . In stable patients, a trial of withdrawing either NSAIDS or SAARDs could be considered, based on the likelihood that undesirable consequences of combined treatment may outweigh the desirable consequences. Continuing treatment with either NSAIDs or SAARDs in this setting has uncertain but likely little benefit, but entails risk of gastrointestinal, renal, cardiac, and hematologic toxicity (23, 24) .
It is important to note that the recommendation regarding SAARDs does not apply to the question of using low-dose methotrexate with TNFi treatment to decrease the potential development of antidrug antibodies. The panel did not address this question.
B2. Rehabilitation
In adults with stable AS, we strongly recommend treatment with physical therapy over no treatment with physical therapy (PICO 19; low-quality evidence; vote 82% agreement).
Evidence and rationale:
The use of physical therapy in patients with stable AS was examined in 8 controlled trials, with improvement in disease activity and physical functioning but no significant improvement in pain or stiffness (see Supplement E: Evidence Report, available on the Arthritis & Rheumatology web site at http:// onlinelibrary.wiley.com/doi/10.1002/art.39298/ abstract). The overall level of evidence was rated as low based on risk of bias and heterogeneous results across studies. Given the evidence of benefit and low likelihood of harms, the panel judged that a strong recommendation was justified. Physical therapy in stable patients was most important for periodic reassessment and appropriate modifications of home exercises.
C. Recommendations for the treatment of patients with either active or stable AS
In adults with active or stable AS:
We conditionally recommend the regular-interval use and monitoring of a validated AS disease activity measure (PICO 54; very low-quality evidence; vote 100% agreement).
We conditionally recommend regular-interval use and monitoring of the CRP concentrations or erythrocyte sedimentation rate (ESR) over usual care without regular CRP or ESR monitoring (PICO 55; very low-quality evidence; vote 100% agreement).
Evidence and rationale:
No studies addressed the effect of routine monitoring of a disease activity measure, such as the Bath AS Disease Activity Index or the AS Disease Activity Score, or acute-phase reactants on outcomes in patients with AS. The panel thought that monitoring would be most helpful in patients with active symptoms as a guide to treatment. Monitoring was not thought necessary at every clinic visit, and could be omitted in patients who were clinically stable for some time.
In adults with active or stable AS, we conditionally recommend advising unsupervised back exercises (PICO 20; moderate-quality evidence; vote 91% agreement).
Evidence and rationale: Unsupervised back exercise refers to exercises done by patients at home without prior training by a therapist. This could include recommendations by physicians or in educational pamphlets or videos. This intervention was examined in one controlled trial, which showed no benefit in health status or functional status favoring the intervention, although with serious risk of bias (see Supplement E: Evidence Report, available on the Arthritis & Rheumatology web site at http://onlinelibrary.wiley.com/doi/ 10.1002/art.39298/abstract). The panel recommended unsupervised back exercise as part of a general endorsement of physical activity, given that desirable consequences were likely to outweigh undesirable consequences. The recommendation is conditional in that unsupervised back exercises should not substitute for initial instruction in back exercises by a physical therapist.
In adults with active or stable AS and spinal fusion or advanced spinal osteoporosis, we strongly recommend against treatment with spinal manipulation (PICO 21; very low-quality evidence; vote 100% agreement).
We did not identify any studies of the effects of spinal manipulation with high-velocity thrusts on outcomes in patients with AS. Several case reports of spine fractures, spinal cord injury, and paraplegia following chiropractic spinal manipulation, particularly of the cervical spine in patients with spinal fusion or advanced osteoporosis of the spine, have been reported (25) . Based on the absence of evidence of benefit and evidence of potential severe harms, the panel recommended strongly against spinal manipulation with high-velocity thrusts in patients with AS who have spinal fusion or advanced spinal osteoporosis.
D. Recommendations for the treatment of patients with AS and specific impairments or comorbidities
In adults with AS and advanced hip arthritis, we strongly recommend treatment with total hip arthroplasty over no surgery (PICO 25; very low-quality evidence; vote 100% agreement).
Evidence and rationale:
Evidence for the effectiveness of total hip arthroplasty in patients with AS included observational studies and case series which demonstrated postoperative improvements in pain, functioning, and hip range of motion (see Supplement E: Evidence Report, available on the Arthritis & Rheumatology web site at http:// onlinelibrary.wiley.com/doi/10.1002/art.39298/abstract). Weak study designs resulted in the overall quality of evidence being rated very low, although this question can practicably be addressed only in observational studies. Arthroplasty is the best treatment option for patients with advanced hip arthritis and severe hip pain, who often would otherwise experience progressive limitations in mobility and reliance on opiates. The panel judged that a strong recommendation for surgery was justified for all patients with hip arthritis that was substantially impacting their mobility or quality of life. An exception is among patients in whom surgery is contraindicated by comorbid conditions. The surgery should be performed by orthopedic surgeons and at hospitals that are highly experienced in joint replacement in patients with AS.
In adults with AS and severe kyphosis, we conditionally recommend against elective spinal osteotomy (PICO 26; very low-quality evidence; vote 100% agreement).
Evidence and rationale: Evidence for the effectiveness of spinal osteotomy in patients with AS and severe kyphosis is from case series, which most commonly only reported restoration of horizontal gaze or degrees of correction as outcomes (see Supplement E: Evidence Report, available on the Arthritis & Rheumatology web site at http:// onlinelibrary.wiley.com/doi/10.1002/art.39298/ abstract). Perioperative mortality of 4% and permanent neurologic sequelae of 5% were noted. Given the high procedure-associated risks and the potential for large benefits with respect to physical functioning, cardiopulmonary functioning, and psychological well-being, decisions about surgery clearly require extensive discussion and consideration of the risks, benefits, and preferences of individual patients. The panel thought that in most patients the risks would outweigh the potential benefits. However, elective spinal osteotomy could be considered in those patients with severe kyphosis who lack horizontal vision and for whom this causes major physical and psychological impairments. In this highly selected subgroup, surgery could be recommended if the procedure is performed at specialized centers by surgeons with extensive experience in the technique. This recommendation does not apply to nonelective surgery, including stabilization of spinal fractures or pseudoarthroses, and relief of spinal cord or nerve root compression.
In adults with AS and acute iritis, we strongly recommend treatment by an ophthalmologist to decrease the severity, duration, or complications of episodes (PICO 27; very low-quality evidence; vote 100% agreement).
No studies were identified that examined the relative effectiveness of treatment of iritis by specialists or nonspecialists. However, given the expertise of ophthalmologists in diagnosing iritis, evaluating the severity of episodes, and selecting the best local treatments, the panel strongly recommended treatment by an ophthalmologist.
In adults with AS and recurrent iritis, we conditionally recommend prescription over no prescription of topical glucocorticoids for prompt at-home use in the event of eye symptoms to decrease the severity or duration of iritis episodes (PICO 28; very low-quality evidence; vote 91% agreement).
No studies examined the effectiveness of patient-initiated at-home treatment with topical glucocorticoids at the onset of symptoms of iritis compared to physician-directed treatment. Prompt treatment may lessen the severity of episodes and decrease the likelihood of ocular complications (26) . Therefore, the committee favored provision of prescriptions of topical glucocorticoids so that patients could initiate treatment at the onset of typical symptoms of iritis. However, this should be restricted to patients with recurrent episodes who are knowledgeable about the symptoms of iritis. Prescription of topical glucocorticoids for at-home use should be done in the context of a care plan that includes a prompt ophthalmologic examination.
In adults with AS and recurrent iritis, we conditionally recommend treatment with infliximab or adalimumab over treatment with etanercept to decrease recurrences of iritis (PICO 29 and 30; very low-quality evidence; vote 82% agreement).
Evidence and rationale: In 4 observational studies or pooled analyses of clinical trial results, treatment with infliximab or adalimumab was associated with lower rates of iritis than was treatment with etanercept (see Supplement E: Evidence Report, available on the Arthritis & Rheumatology web site at http://onlinelibrary.wiley.com/ doi/10.1002/art.39298/ abstract). Data on adalimumab were less extensive than data on infliximab. With some evidence of differential effectiveness through indirect comparisons and no evidence of increased harms, the panel recommended infliximab or adalimumab over etanercept for patients with frequently recurrent iritis episodes.
The panel decided to delete the question (PICO 30) that addressed switching TNFi in patients who develop iritis while receiving treatment, since the important decision is the specific TNFi to be used, which is addressed in PICO 29.
In adults with AS and inflammatory bowel disease:
We do not recommend any particular NSAID as the preferred choice to decrease the risk of worsening of inflammatory bowel disease symptoms (PICO 31; very low-quality evidence, conditional recommendation; vote 100% agreement).
We strongly recommend using treatment with TNFi monoclonal antibodies over treatment with etanercept (PICO 32; very low-quality evidence; vote 100% agreement).
We did not identify any studies of the relative harms of different NSAIDs in patients with AS and inflammatory bowel disease. Evidence of whether treatment with conventional NSAIDs is associated with intestinal relapses in patients with inflammatory bowel disease (without AS) is limited and controversial. While case reports suggest that conventional NSAID treatment can lead to relapses (or onset of inflammatory bowel disease), epidemiologic studies do not support an association (27) . Rates of exacerbations of inflammatory bowel disease among patients treated with celecoxib were not significantly different from rates among those treated with placebo in a 2-week trial (28) . The panel considered that there was only limited evidence to support use of celecoxib over other NSAIDs, but that short courses of treatment with celecoxib may have less potential for harm.
Evidence of the choice of TNFi in patients with AS and inflammatory bowel disease comes from a pooled analysis, which indicated lower risks of either flare or new onset of inflammatory bowel disease with infliximab than with etanercept (see Supplement E: Evidence Report, available on the Arthritis & Rheumatology web site at http:// onlinelibrary.wiley.com/doi/10.1002/art.39298/abstract). Adalimumab was also associated with lower risks, although these associations were not as strong as those of infliximab. The overall level of evidence was rated as very low because of risk of bias, inconsistency, and imprecision. In making the recommendation, the panel extrapolated from evidence from trials demonstrating the efficacy of TNFi monoclonal antibodies in the treatment of inflammatory bowel disease, but inefficacy of etanercept (29) .
E. Education and preventive care
In adults with AS, we conditionally recommend participation in formal group or individual self-management education (PICO 48; moderate-quality evidence; vote 91% agreement).
Evidence and rationale: Self-management education interventions in AS were tested in 5 controlled trials, with generally small but significant improvements in measures of disease activity and health status (see Supplement E: Evidence Report, available on the Arthritis & Rheumatology web site at http://onlinelibrary.wiley.com/doi/10.1002/art.39298/abstract).
Attrition in some studies introduced a risk of bias, and the overall level of evidence was rated as moderate. The durability of short-term improvements was unclear. The panel considered that there were few potential undesirable consequences of formal patient education interventions, but participation represents a time commitment for a potentially small and transient benefit. Stratifying group sessions into patients with similar durations or severity of AS may lessen anxiety for some patients. Only programs that have been demonstrated to be effective should be used. Apart from formal self-management education, instruction of patients in the nature, treatments, and prognosis of AS is an important aspect of good clinical care.
In adults with AS, we conditionally recommend fall evaluation and counseling (PICO 51; very low-quality evidence; vote 100% agreement).
Evidence and rationale:
No studies were found that examined the effectiveness of fall evaluations or fall counseling in patients with AS. Because falls can lead to spinal fractures and devastating neurologic consequences in some patients, the panel recommended fall evaluation and counseling for patients with osteoporosis, extensive spinal fusion, postural instability, or concomitant neurologic or musculoskeletal diseases that affect balance.
In adults with AS, we conditionally recommend screening for osteopenia/ osteoporosis with dual x-ray absorptiometry (DXA) scanning over no screening (PICO 49; very low-quality evidence; vote 100% agreement).
In adults with AS and syndesmophytes or spinal fusion, we conditionally recommend screening for osteoporosis/ osteopenia with DXA scanning of the spine as well as the hips, compared to DXA scanning solely of the hip or other non-spine sites (PICO 50; very low-quality evidence; vote 100% agreement).
We did not identify any studies that compared different strategies of osteoporosis screening in patients with AS. Because osteoporosis is a treatable complication of AS, the panel thought that screening was indicated. The age and sex of the patient, the patient's level of physical activity, the duration and severity of AS, and presence or absence of other risk factors for osteoporosis should be considered in deciding when to begin screening and at what interval scans should be done.
Evidence on the validity of the spine DXA readings in the presence of syndesmophytes is limited and conflicting (see Supplement E: Evidence Report, available on the Arthritis & Rheumatology web site at http:// onlinelibrary.wiley.com/doi/10.1002/art.39298/abstract).
The panel thought that restricting DXA scans to non-spine sites in patients with syndesmophytes or spinal fusion could potentially miss spinal osteoporosis in some patients, and therefore recommended that spine and hip DXA scans be included in the initial screening of most patients. The sites to be scanned subsequently should be those that are most informative on the initial screening.
In adults with AS:
We strongly recommend against screening for cardiac conduction defects with electrocardiograms (PICO 52; very low-quality evidence; vote 82% agreement).
We strongly recommend against screening for valvular heart disease with echocardiograms (PICO 53; very low-quality evidence; vote 90% agreement).
We did not identify studies that examined the effectiveness of screening for cardiac conduction defects or valvular heart disease in asymptomatic patients with AS. Conduction defects affect fewer than 10% of patients with AS (30) . Because treatment would not be indicated in the absence of symptoms, the panel ascribed little value to screening asymptomatic patients. Detection of minor conduction disturbances may cause patients unnecessary anxiety and generate repeated medical tests. Syncope, dizziness, palpitations, fatigue, angina, and heart failure are indications for investigation.
Screening of asymptomatic patients with echocardiography for aortic valve disease would not likely detect occult abnormalities that could be treated to prevent progression to a symptomatic stage. The highly sensitive nature of echocardiography may lead to detection of minor abnormalities and cause anxiety. The panel judged that the undesirable consequences of screening, including its costs, outweighed the potential benefits. 
F. Recommendations for the treatment of patients with nonradiographic axial
DISCUSSION
In the scope of these recommendations, we tried to identify the most common, consequential, and unsettled questions in the care of patients with AS and nonradiographic axial SpA, so that the recommendations would be useful in guiding clinical decision making. We prioritized symptoms, health status, functional status, quality of life, mortality, and toxicities to guide comparisons of treatment options. A quick reference guide that summarizes the main recommendations in AS is provided in Figure 3 .
We used the GRADE method to develop these recommendations. Important features of this method are 1) specification of the patient groups, interventions, competing alternatives, and outcomes so each recommendation is clearly focused on a particular clinical situation; 2) grading of the quality of evidence; and 3) basing the strength of recommendations on the quality of evidence, balance of benefits and harms, and patients' preferences for different treatment options. The systematic, transparent, and explicit process of developing recommendations through GRADE is a major feature accelerating its adoption by professional groups internationally (12) .
Detailing the interventions and treatment alternatives to specific patient subgroups in particular clinical circumstances is a factor that distinguishes these recommendations from previous AS guidelines. We did not include recommendations on diagnostic evaluations, good clinical practice, or overall principles of care, since these were considered foundational. Our recommendations are limited in that we did not examine the full range of treatment alternatives for patients with active peripheral arthritis or enthesitis, advanced options for patients who do not respond to first-and second-level systemic treatments, use of analgesics, or the use of imaging in disease monitoring. These topics should be addressed in future updates, which should also include searches of additional literature databases and studies in languages other than English, if resources allow. While we did not develop recommendations for the treatment of juvenile SpA, these recommendations can be extrapolated to patients with AS who are younger than 18 years of age. We also did not examine the cost effectiveness of treatment options.
For some questions, including most of those for patients with nonradiographic axial SpA, we did not identify any directly relevant data from the literature. In these cases, recommendations were based on the experience and knowledge of voting panel members, and using indirect evidence from other conditions. While there was substantial evidence for some interventions, particularly for pharmacologic treatments, there were few studies of treatment strategies or the sequencing of medications in the event of contraindications or nonresponse, or of the efficacy of different strategies of monitoring disease activity and response. More studies are needed on the role of systemic and local glucocorticoids, on the use of NSAIDs in patients with coexisting inflammatory bowel disease, and comparison of active versus passive physical therapy treatments. Studies of appropriate methods to screen for osteoporosis and cardiovascular disease are also needed. This review highlights the many knowledge gaps in the treatment of AS and nonradiographic axial SpA.
While these recommendations can address common clinical situations, all treatment decisions must be individualized, with consideration of the unique aspects of each patient's presentation, medical history, and preferences. Treatment recommendations also cannot address all permutations that might affect treatment decisions. Application of these recommendations therefore requires careful assessment and sound clinical judgment.
In addition to this publication, these recommendations will be disseminated through posting on the ACR web site (www.rheumatology.org/Practice-Quality/Clinical-Support/ClinicalPractice-Guidelines/Axial-Spondyloarthritis), and through the membership of the Spondylitis Association of America and the Spondyloarthritis Research and Treatment Network. The main potential barrier to implementation of these guidelines is limited access to care. Financial barriers to TNFi are substantial, even for patients with medical insurance. Philanthropic organizations and pharmaceutical patient-assistance programs can in some cases help supply or defray the costs of TNFi. Many community-based health centers and public hospitals either support or can refer patients to physical therapists at reduced costs. Public hospitals also provide orthopedic surgery services to patients unable to pay for care.
As new evidence is generated and new treatments become available, these recommendations will require updating. We anticipate an update will be done within 5 years of this publication. However, the recommendations may be modified before then if warranted by major changes in treatments or recognition of new harms with the current interventions.
Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
Guidelines and recommendations developed and/or endorsed by the American College of Rheumatology (ACR) are intended to provide guidance for particular patterns of practice and not to dictate the care of a particular patient. The ACR considers adherence to these guidelines and recommendations to be voluntary, with the ultimate determination regarding their application to be made by the physician in light of each patient's individual circumstances. Guidelines and recommendations are intended to promote beneficial or desirable outcomes but cannot guarantee any specific outcome. Guidelines and recommendations developed or endorsed by the ACR are subject to periodic revision as warranted by the evolution of medical knowledge, technology, and practice.
The American College of Rheumatology is an independent, professional, medical and scientific society which does not guarantee, warrant, or endorse any commercial product or service. Key recommendations for the treatment of patients with ankylosing spondylitis (AS) or nonradiographic axial spondyloarthritis (SpA). NSAIDs = nonsteroidal antiinflammatory drugs; TNFi = tumor necrosis factor inhibitor. Correction added after online publication 24 September 2015: The fourth bullet point in Figure 2 has been revised. Summary of the main recommendations for the treatment of patients with active ankylosing spondylitis (AS) (A) or stable AS (B). NSAIDs = nonsteroidal antiinflammatory drugs; SSZ = sulfasalazine; TNFi = tumor necrosis factor inhibitors; IBD = inflammatory bowel disease; GC = glucocorticoid; CRP = C-reactive protein; ESR = erythrocyte sedimentation rate. 
